% Office 



PRIORITY 
DOCUMENT 

™,r^ ™» to AMCMTTTP.n [N 



SUBMITTED OR TRANSMITTED IN 
, COMPLIANCE WITH RULE 17.1 (a) OR (b) 



INVESTOR IN PEOPLE 

The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QOT" 

RECD22JUU 




^gMly filed in connection with the patent appl.cat.on .dentrfied therem. 
In accordance with the Paten* (Co^pan^ 

intocertiflcateandanyaccompany^docn^ imlnediatel before re- 

1980 with the same name as that with wh et it ™ fthenameof the words 

registration save for the substitution as, or .fusion u. £££££ ft nameof thecompany 
"public limited company" or then equivalents m Welsh <™°™°*£ references to the name 
in this certificate and any accompanymg documents shall be treated as 
with which it is so re-registered. 

In accordance wi&the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies 



subjects the company to certain additional company law rules. 



Act does not constitute a new legal entity but merely 



ZJu* 



21 



Signed 

Dated 2 nWAY 2003 
~ BEST AVAILABLE COPY 



An Executive Agency of the Department of Trade and Industry 



FILE No. 378 15. OA. IK m • « 

Patents Form -U77 The 



FfiX:01l3 389 5601 



PAGE 



Patent 
Office 



E710791-1 D0035ft_ 
,00-0208516.5 



i 5 &PR2002 The Patent OfPce 
L ~~ QwenfNPS 1RH 



0208516.5 



t 

each applicant fu«fiferfow M surnames) 

i 

i 

If the applicant is a corporate body, 5*° *• 
country/state of its ^corporation 

4~" Title of tl» tnvramon 



rn 

-^oNivERsrrY of uve^ool 

SENATE HOUSE 
ABERCROMBY STREET 

LIVERPOOL x 
L6S3BX — |^^(o(o 0 V 

UNITED KINGDOM 

"chemotherapy" 




Name of your agent oftg* *^ 

for service" in the United Kingdom 

Patent* AD? mariner flTyw *> 



43 Part Place 
Leeds 
LS12KV 



18013 



each application number 



Country ^ 



"tfi^pHcation is drvriedoToti^i 
Iri v^d fr«m an earlier UK application, 
t^nvSber and the filing da* of 
the earlier application 

—feTstatement of Jnventorship andofri^ 
rgrSUfapatentrequiredmsupportof 



Number of earlier application 



Date of -filing 



YES 



Patents Form 1/77 



PAGE 



DUPLICATE 



ryFMQTHERAFV 

• t- «. relates to the treatment of medical coitions using a 
The present invention relates to 

combination of chemotberapeutic agents. 



targets. 



the seaetic l-» involve* c^se "-■'T 

„ ^ that abates Topoison*^ . ^ "J, for 
Heat Shock *otcin 90 activity t» *» ™«™^ 
co^emporaneo^orseq^tial^W^-"-*™ 0 *^' 

^ „ a — asp*. - r — — ^ :^r„: 

^suring tD a pm> ox ananal » «■* off 

«- agemtha W— • m 

agent that inhibits Heat Shock Protein «0 
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DMA A new enzyme-DNA pho^hodiester bond is formed in the process. The 
covalent DNA-enzyme initiate can be readily attacked by the free end of the 
DNA because the enzym^DNA phosphodiester bond is of comparable energy to the 
orginal bond. 

Sequences for Topcisomerase I are known to the an. Examples of sequence, 
for known Topo I enzyme, may be found to (he following papers/gene debases: 

^"T^ToS*) P»c Nad Acad Sci USA ,S(S):K43-7 : NCBI pubmed 
SSdetScUS HUMTOM, ACCESSION 103250 

W^T'JcWS) Ptoe Natl Acad Sci USA 82<13):4374-8; NCBI P»bmed 
JSde LOCUS YSCTOPl, ACCESSION K03077 

Se-Dinht'lTsU J Mol Biol I9l(3)= 3 2WU NCBI pubmed nucleoude LOCUS 
ECTOPA, ACCESSION X04475X12873 



Human Topo I is of cowrid«able biomedical importM.ee because U lathe main 
msa of camptothecin (CPT) fenily of anticancer dtuES. These drugs act by 
prolonging the lifetime of the nicked intermediate to the Topo I reaction winch ere 
preyed to ftrm obaacle* to the advancement of transcription and replied 
complexes that eventually lead to DNA damage and cell death- 
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The inventor has found that the combined use of a first agent that attenuates 
Topoisomerase I activity and a second agent that inhibits Heat Shock Protein 90 
activity is highly effective for effecting chemotherapy. The first and second agents 
may be administered contemporaneously (e.g. as a composition according to the third 
aspect of the invention) or sequentially. If administered sequentially the first and 
second agents should be therapeutically active within the subject being treated at the 
same time. 

Chemotherapy with first and second agents according to the invention is 
particularly useful because sucb therapy results in surprising synergistic actions. The 
inventors have found that disruption of the interaction between Topo 1 and HSP90 
causes an increase in DNA damage and thereby kills 3-5 time (or more) the number 
of proliferating cells in comparison with what is achievable with a monotherapy. 
Furthermore satisfactory therapy may be effected using lower doses than would be 
required in a monotherapy. This has the advantage that the toxic side-effects 
associated with high doses of chemotnerapeutic agents may be obviated or reduced. 
For instance, damage to health tissues (and other associated side effects of high dose 
chemotherapy - e.g. sickness, hair loss) may be reduced in human cancer 
chemotherapy by using lower doses of the combined agents according to the invention 
(than would be required in a monotherapy) without comprising the efficacy of the 
treatment. 

The invention is based upon studies that have been orientated towards the 
rational design of chemotherapeutio regimens. The inventor realised that drug 
development up to the present time has only been directed against single molecule 
targets and that rational selection of combination chemotherapy may be based on 
investigating the mechanisms of action of chemotherapeutic agents and identifying 
potential interaction at the cellular targets of such agents. The inventor's studies 
established that Topo 1 and HSP90 interact and lead to the realisation that a 
combination of agents that specifically inhibit the individual proteins will have great 
efficacy in chemotherapy. Further experimentation (see the Example) established that 
treatment of cells with a combination of agents according to the invention was highly 
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(i) compounds that bind to Topo 1 and inhibit its activity (e.g. competitive 
inhibitors; altostetic inhibitors, cleavable complex inhibitors etc); 

(ii) compounds which prevent the transcription, translation or expression of 
Topo I (eg. ribozymes or antisense DNA molecules e.g. antisense crossing 
the first mtron/exon boundary); 

(iii) compounds which inhibit release of Topo I from intracellular stores; and 

(iv) compounds which increase the rate of degradation of Topo I. 

Examples of compounds that may be used as first agents are well known to the 
art. For instance, Pomrnier al (Biochimica et Biophysica Acta (1998) 1400 P S3 - 
106) disclose drugs targeted to Topo I as well as mechanism of action for Topo I. 
Suoh drugs are incorporated herein by reference as examples of preferred first agents. 

The compound may be a Topo t poison or a Topo I suppressor - e.g. as 
disclosed in Table 1 Pomrnier et aL {supra). 

Preferred compounds may attenuate the activity of human Topo I. 

It is preferred that the first agent is Camptothecin (NSC 94600; and CAS 
Registry Number: 7689034) or a derivative thereof. Examples of preferred derivatives 
of Camptothecin are disclosed in Pomrnier et al. (supra) e.g. see Fig 3 of the paper. 

Camptothecin has the following names and structure: 

Camptothecin 
Camptothecine (8CI) 
CAMPTOTHECIN 

NSC 100880 » a *u i a 

lH"Py^ano[3^4^6 > 7]indolizino[l,2-b]quinolme-3,l4(4H 5 l2H)-dlone ^ 4-ethyl-4- 

hydroxy-, (S)-(9CI) 
20(S)-Camptothecine 

21, 22~Secocamptothecin-21-oie acid lactone 



'0033893;: n5^:Aph-p2 10:43 ■] 



FILE No 378 15.04. '02 10:31 ID: HARKS & CLERK (LEEDS) ^ FAX: 01 13 389 5601 PAGE 14 

m • 

9 

A further preferred first agent is Camptosar (CPT-1 ^ or a derivative hereof. 
Camptosar (OPT- U> 




Several classes of compound may be used according to the invention as the 
second agent These compounds include'. 

(i) compounds that bind to HSP90 and inhibit its activity (eg. competitive 
inhibitors or allosteric inhibitors); 

(ii) compounds which prevent the transcription, translation or expression of 
HSP90 (e.g. ribozymes or antisense DN A molecules); 

(iii) compounds which inhibit release of HSP90 from intracellular stores; and 
(jv) compounds which increase the rate of degradation of HSP90, 

Geidanamycin and its derivatives (e.g. l7-AUylarnino.l7- 
demethoxygeldanamycin - 17-AAG or Macbecin II) are preferred second agents for 
use according to the present invention. 

18^l-didehydm-6,17-didem e tho X y-l8,ai-dideoxo-18, 2l-dihydro*v- 
l5-methoxy-6-methyl-U-0-methyl-, (6S.15R)- (9CI) 
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CNF-101 is a semi-synthetic derivative of Geldanamycin from Conforma 
Therapeutics (see ^^ ^nfnrmacoro.ccm^ and is a farther preferred second agent- 
it will be appreciated that agents may be developed that have a dual action in 
that they are able to attenuate Topo 1 activity and also inhibit Hsp90. Such agents may 
be used in an adaption of the present invention which involves the use of a single, 
dual action, agent only rather than separate first and second agents. 

The first and second agents may be further combined with other therapeutics 
when there is a medioal need. For instance, for certain medical conditions, the 
inventor has found even greater therapeutic efficacy when the agents are combined 
with a mediacment which suppresses apcptosis in non-cancerous tissue (eg pifithrin- 
a). 

Agents which attenuate Topo I activity and inhibit Hsp90 may be used in 
chemotherapy to treat a number of conditions requiring the induction of targeted cell 
death. These include: 

1) Cancer chemotherapy; 

2) antibacterial treatments; 

3) antifungal treatments; 

4) the treatment of AIDS/HIV; 

5) the treatment of multiple sclerosis; and 
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The agen* may be used in a number of ways. For stance, systemic 
administrntion may be required in which case (he agents may bo chained * • 
composition, which may. «- sample, bo ingested orally in the form of a 
capsule or liquid. Alternatively the agents may bo administered by tnjecuon rnto the 
Wood stream. Injections may bo intmvenous (bo.ua or tafbaion) - » 

Coins or H- ~* ^ ^ MtoltaWW!a ^ "* 

intranasally). 

Tho agents may also be incorporated within a alow or delayed release device. 
Such devices may, for example, be inserted under tho sldn and the compound may be 
leased over weeks or even month. The devices may be particularly advantageous 
when an agent is used which would normally require frequent administmtmn (e.g. at 
leaat daily ingestion of a tablet or daily injection). 

It is preferred that second agents according to the invention are initially 
dissolved in solvents such as DMSO before dilution in aqueous solubon for the 
preparation of Hquid medicaments. 

The agents may be formulated as prodrugs. Such prodrags may be stored as 
inactive and stable medicaments which are subsequently activated. 

, t wi „ be appreciated that the amount of an agent required is determined by 
biological activity and bioavailability that in turn depends on the mode of 
admmistmtion and the physicochemioal properties of me agents employed- ™ 
frequency of administmtion will also be influenced by the abov«nentioned factors 
and particularly the half-life of the agents within the subject being treated. 

Known procedures, such as those conventionally employed by the 
pharmaceutic*, industry (e.g. in Wvo experimentation, clinical dials etc), may be used 
to establish specific formations of agents and precise therapeutic regimes (such as 
daily doses rod the frequency of administration). 
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M „ « , or 4 hourly intervals thereafter. *-* * — «*- ^ 
nT* used ,o provide optimal doses.* a patient without the need * admrmster 
IepeatK , doses. A preferred route of adminisn*** » *V •" fcslOD - 
Administration may be over several hours or even days. 

A preferred means of using protein or peptide agents is to deliver such a ^ w1 ^ 
to the targe, tissue by means of gene therapy.For instance, gene therapy may he used 
to decrease exptession of Topo jj* HSP90. decrease expression of enzymes) 
^celhdar'synthesis of Topo 1 or HSP90, incrc^e expressron of 
a protein which promotes breakdown of Topo i or HSPPO. Therefore -»*»•*' 
fourth aspect of the present invention there is provided a delivery system for use to a 
genethervyte^que.saiddelive^syste.ncomprismg: 

© a first DNA molecule eneodtog to a protein which directly or .ndtrectty 

attenuates Topoisomerese I activity; and 
( U) ase^ndDNAmoleculeencomugforeproteinwluch mracUyoriodirectly 

inhibits Heat Shook Protein 90 activity; 
wherein said DNA molecules are capable of being transcribed to allow the 
expression of said proteins and thereby be effective for chemotherapy. 

stable for achieving suaained levels of a protein which are chemotherapeutioriUy 
active over a longer period of time Aran is possible for most conventional therapeutic 
regimes. * delivery system may he used to induce continuous protein express,*, 

flTcells in a target tissue tha, have been transited with the DNA moiecule. 

Therefore, even if the steins have a vety short half-life as agents In 

therapeutic* effective amounts of ft. proteins may be continuous* expressed ta 

the treated tissue. 

Furthermore, the delivery system of the invention may be used to provide the 
DNA molecule, (and theroby the proteins which are active therapeutic agenj 
without the need to use conventional pharmaceutical vehicles such as those raqmrad 
in tablets, capsules or liquids. 
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The DNA molecules may (but no, necessarily) be one which become, 
incorpomted in .he DNA of «.U of the subject being treated. Undifferentiated «*, 
Wanned leading ,o foe production of genetically modified naught* 
cells (in which ease regulation of expression to the subject may be reared eg. wrtt 
specific transcription footers or gene active). Alternatively, the deUvety sysUm may 
he designed to fovour unstable or transient transformation of different cells m the 
^ec, being treated. When mis is the case, regulation of expression may be less 
taportant because expression of foe DNA molecules will stop when the transformed 
cells die or stop expressing the proteins <id«lly when chemotherapy is no longer 
required). 

The delivery system may provide the DNA molecules to fee subject without 
fcem being incorporated m a vector. For iostence, the DNA molecules may be 
incorporated within liposome, or virus particles. Alternatively the "naked DNA 
molecules may be inserted into a subject's cdls by a suitable means e.g. dtrect 
endocytotic uptake. 

Tic DNA molecules may be transferred to the cells of a subject to be treated 
by tiansfection. infection, microinjection, «u fbsion. pretoplas. fusion or balhstic 
bombardment. For example, transfer may be by ballistic Section with coated gold 
particles, liposomes containing the DNA molecules, viral vectors (eg. adenovrms) 
^ meaffi of providing direct DNA uptehe ft* endoeyfosis) by application of the 
DNA molecules direcdy to the target tissue topically or by injecbon. 



The discovery that Topo 1 and HSP90 interact has enabled foe inventor to 
develop a drug screening assay system for testing the efficacy of Candida* drugs as 
ehemofoerapeutic agente. Therefore foe two totting proteins HSP90 and 
Topoisomemselnteyb. used as. complex target for new drug development mwhn* 
both proteins are contemporaneously or sequentially targeted for new mammal,**, 
fungal and anti bacterial agents. 
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are 
two 



known to the art. Preferably a yeast two-hybrid interaction trap is employed. Yeas, 
rwo-hybrid screening is a strategy for screening for interaction between proton*. 
Yeast two-hybrid screening used according to the invention .nay involve express,™ 
of translation* tenons of (a) Topoisomeraao 1 and part of a reporter gene; and (b) 
Heat Shock Protein 90 fused in-framewith the other part of the reporter gene. When 
the fusion proteins are expressed, interaction betwea. (a) and (b) allows .be reporter 
to assemble and generate a signal. Test compounds tot represent candidate 
chemotherapy agents proven, interaction b*we«r (a) and 04 end may bo 
identified because no reporter signal is produced fiom samples contemn* the 
candidate. 

It will be appreciated mat any other item of interaction trap may bo used to 
p* the invention into practice. Suitable examples included techniques such as 
n^nmalian two-hybrid, bacterial «wo-hybrid or alternatively varions types of pull 
down assay. 

When the methods relate to the disruption of protein-protein interactions based 
on a.eyeast^o-Hyhrid.echniqnei.iaproforred that yeast are naed that axe penneable 
to the tested compounds. Examples of drug pemaeable yeast which may be used 
socordmg to the invention include MDS or EE 2 multibus (ag. stotins carrymg 
these mutations QSV1), WOO, B1201). Suitable strams are disclosed in Hammonds 
at. Antimicrob AgemsChanother. 1998 Apr,42(4):889-94. 

I, wiU be appreciated that the methods according to the fifth or sixth aspecte of 
themventionmaylteadaptedtoidentifycom^^ 

Topoisomerase I and Hea, Shock Protein 90 (rath* the* inhibit such interaction) Such 
m adapted test represents a good method for evaluating whemer or no. a teat 
compound is likely to be carcinogemc Thereto according to a seventh aspect of tire 
present invention mere is provided a method of screening a compound, to test whether 
or not said compound is carcinogenic, uprising exposing said compound to 
Topoisomarasa 1 aim Heat Shock Protein 90 to evaluate whether or not satd 
compound promotes interaction beween Topoisomerasa 1 arid Heat Shock Proton. 90. 
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The method according to the eighth aspect of the invention may be adapted for 
determining the sensitivity of a subject to a specific combination of first and second 
agents according to the invention (i.e. an HSP90 inhibitor and a Topo I inhibitor). 
Thus according to a ninth aspect of the present invention there is provided an In vitro 
method for evaluating the suitability of chemomerapeutic treatment for administration 
to a subject, comprising: 

(i) detecting the level of activity or expression levels of HSP90 and Topo 
I from a sample of cells from said subject; and 

(ii) comparing the level of activity or expression levels of HSP90 and 
Topo I in said sample relative to activity expression levels of HSP90 
and Topo 1 from a non-cancerous sample. 

According to a tenth aspect of the present invention there is provided an in 
vitro method for monitoring me effectiveness of a chemotherapy for treating a 
subject, comprising: 

(i) detecting the level of activity or expression levels of HSP90 and Topo 
1 from a sample of cells from said subject; and 

(ii) comparing the level of activity or expression levels of HSP90 and 
Topo 1 in said sample relative to activity expression levels of HSP90 
and Topo 1 from a non-cancerous sample. 



The invention will be further illustrated in the non-limiting Example and 
figures, in which: 

Figure la illustrates the results of an immuno-precipitation assay with an 
HSP90 antibody in which protein HCTH6p53wt was subjected to a Western 
blot using Topo I as a probe; 

Figure lb illustrates the results of an immuno-precipitation assay with a Topo 
I antibody in which protein from HCTll6p53wt was subjected to a Western blot 
using HSP90 as a probe; 

Figure 2a illustrates the effect of Irenotecin alone on cell growth; 

Figure 2b illustrates the effect of Geldanamycin alone on cell growth; 
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EXAMPLE 1 

Experiments were conducted that established HSP90 and Topoisomerase ,1 imeract 
LdSSce cell growth, this discovery lead the inventor to develop the various 
aspects of the invention described herein. 

METHODS 

iTlSXwi 2001 Nov 7(1I):1255). Cells were ^^^f^Jf^f^ 
Sigma) supplemented with 10 % foetal calf serum (dbco) at -37- C m a-5 /* COa 
enriched humidified environment, Penicillin and Streptomycin. 

Standard cell lines as above except: _ . nMPM 

i562 RMPI 1640 (Sigma), SK-MEL-3 McCoys (Sigrr*), OAW « ™EM 
supplemented with ImM sodinm pyruvate lOug/ml insulin & NCI-H125 RP.MI 1640 
(Sigma), HT29 DMEM (Sigma). 

Immurtopreciptiations 

100 mm dishes were seeded whh 3 x 10* sells and allowed to adhere overmght 
MediHas placed with fresh media alone (conttol) or containing^ aTopo I fc^hUor 
(egMnotecan) for 24 hours. Cells were washed twice with wash buffer (0 .4 mM 
E^TA^rnM sodium fluoride, 10 mM sodium pyrophosphate 0.4 mM sodium 
orthovanadate) and incubated on ice with 250 ul cell lysis buffer (SO mM Tns HC1 pH 
8 0 425 mM NaCl, I mM EDTA, 10 mM sodium fluoride, 0.5 mM sodium 
llolZJSe 1 % v/v igepal CA-630, 5 % w/v deoxycholic acid, 0.1 % w/v SDS) 
m (^biochem). ^ were scraped on 

sonlS foV30 seconds and cell debris removed *»» J *J 

30 minutes at 4*C. Cell lysates were then pre-cleared by i^ubation witiV 25uJ of 10 
% Xprotein A sepharose CL-4B (Amersham Pharmacia Biotech) in PBS tbrj hour 
rotating at 4°C. Samples were spun briefly at maximum speed m a 4 ^ b^chtop 
centriwge and supematants removed to fresh microruge tubes 5 ^g of eite^- 
toSmerase I or anti-heat shock protein 90P (Labvision) antibodies were added to 
^11 ""d iLbated at 4^C overnight. 50 ulof |0« ^t«* & s ^™ 
PBS was added and samples allowed to precipitate by ro taring^ * ^ fori hour 
Samples were spun briefly *t maximum speed ,n a 4 ^ ^entofr^ e and 
supematants discarded. Immunoprecipitates were washed ^j^Z**^ 
buffer, resuspended in 60 ul IPG buffer (7 M urea, 2 M ^ ou «* 4 J^;^ 
Z* Tris base, \% w/v DTT) and analysed by one-dhnensional (l-D) electrophoresis. 

J-D electrophoresis and immitnoblotting 0/ 
Total protein extracts and immunoprecipitations were separated by 7.5 \ * 
SDS-PAGE under reducing conditions. Gels were then either dfcined ^J^^S 
hlne concentrate (Sieraa) in 20 % v/v methanol or blotted Onto nitrocellulose 
m^brTe Sote "robed with either rabbit primary antibodies against human 
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F.XAMPLE 2 

on Topo 1 and a specific effect on HSP90. Tlie ™™™ ™ ™ ™ 
a topoisomerase I inhibitor show a synergistic effect (see below). 

METHODS 

Growth inhibition a&fy 3 eM ^ allowed to 

v/v acetic acid for 30 minutes, rmws w»c u. „ 1()4 d at 

acid, the dye solubilised with 100 »il per well of 10 mU Tns P H 10.4 and read 
A570ran using a Benchmark microplate reader (BioRad). 

Clano&mit assay 

CeHs were plated * . **T of 100D ccU. - T |JJ Jj^-«j; 
adhere overnight Cells were Ml "£**j™J£U£2£to. with PBS 

to li^TOelmber of colonies formed of > SO cells each were counted. 

Drugs were used in the following conception, for growth ruhibitioo and clonagenio 

assays: 

Geldanamycin 1-1500 nM 
bmotecan 0.01-100uM 

Ftow cytometry protocol for cell cycle analysis- 

, Seed ceilacgHCTllfi + / + or K562 cdtoin ™all petti 4* * - 

sx ^ , £5jsrs« 1640 Ma,iian 

atmosphere.* 
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;.r claims 



1 A use of a first agent that attenuates Topoisomerase I CTopo 1) activity and a 
second agent that inhibits Heat Shock Protein 90 <HSP*» activity in the manufacture 
of a medicament for contemporaneous or sequential «M»*tm*» in chemotherapy. 



2. The use 



according to claim 1 wherein the first agent is a compound selected 
from: 

(i) compoundsthat bind to Topo I and inhibit its activity, 

(ii) compounds which prevent the transcription, translation or express.cn of 
Topo 1; 

(iii) compounds which inhibit release of Topo I from intracellular stores; and 

(iv) compounds which increase the rate of degradation of Topo 1. 

3. The use according to claim 1 or 2 wherein the first agent is a cleavable- 
complex inhibitor. 

4. The use according to claim 1 or 2 wherein the first agent is CanmtOthecin or a 
derivative or analogue thereof. 

5. The use according to claim 1 or 2 wherein the fin* agent is TopOtecan or a 
derivative or analogue thereof 

6. The use according to claim 1 or 2 wherein the first agent is Irinotecan or a 
derivative or analogue thereof. 

7. The use according to claim 1 or 2 wherein the first agent is Camptostar (CPT- 
11) or a derivative or analogue thereof. 

g. The use according to any preceding claim wherein the second agent is a 
compound selected from: 
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antifungal treatments; 

the treatment of AIDS/HIV; 

the treatment of multiple sclerosis; or 

the killing and inhibition of proliferation of any organism, 

l8 . ™ e use according to any preceding claim wherein the chemotherapy la for 
prophylactic treatment. 
T^el^t^ru^in a gene therapy technic said delivery system 

comprising: indirectly 
(i) a first DNA molecule encoding for a protein wtucn oirec y 
attenuates Topoisomerase I activity; and 

bMbite Heat Stock Protem 90 activity; 
wiMin said DNA moleeules arc capable of being transcribed to allow the 
expression of said proteins and thereby be effective to chemotherapy. 

20. The use of a delivery system according to claim 1 9 fcr the manufceture of a 
medicament ftr uso in chemotherapy. 

21. The nse according to claim 20 for the treatment of conditions defined by any 
one of claims 11 to 18. 

27 A. m«tod of screening a firs, and a second compound, to test whether or not 
^dcomponndshas efficacy for nsc in oomWion as a Aemoti^. compnamg, 

(a) exposing said impounds to Topoisomerase 1 and evaluating wbemer or 
not said compounds bind thereto; 

(b) exposing said compounds to Heststock Protein 90 and evalnsting whemer 
or not said compounds bind thereto; and 

(o) selecting a first and second compound, wherein at least one compound 
binds to Topoisomerase I and at leas, one compound binds to Heatsbook 
Protein 90 foT use in combination as a chemotherapy. 
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(O^gthe^of^cr^oolevdsofH^Sbock^n 

00 comparing *. level of activity or expression level, of Heat Shock 
M* 90 end Topoisomerase I in add sample relanveto activity express 
level s of Heat Shock Ptoteta 90 and Topoisotneme I tan a noa-canceroua 
sample. 

30 An » v«n> m«hod fer monitors the effectiveness of a *«« for 

i t^m „ o»mnle of cells from sa d subject; and 
90 and Topoisonierase I from a sample or ecu* 

W > cci-sl of activity or expression ievds of He*. Shock Pro«»n 

t Jtop^c 1 in said sarnie Native to activity expression .-is of 

H.atShockPro^SO^Tonoisomeraaelftomanon-cencaroa.s^ple. 
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